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(57) ABSTRACT

An apparatus includes a coil generating magnetic flux, a
rotatable heater generating heat by the flux generated from
the coil, for heating an image on a recording material, mag-
netic cores provided outside the heater and arranged in a
rotational axis direction of the heater, a first mover moving at
least a part of the cores from a first position to a second
position spaced from the coils, an adjuster, movable between
the cores and the heater, for reducing the flux directed from
the cores toward the heater, and a second mover moving,
when a first core in a non-sheet-passing area of the recording
material is moved to the second position by the first mover
and a second core adjacent to the first core in the non-sheet-
passing area is disposed at the first position to heat the image,
the adjuster to a position corresponding to the second core.

27 Claims, 22 Drawing Sheets
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FIG. 4

FIG. 5



US 9,057,993 B2

Sheet 5 of 22

Jun. 16, 2015

U.S. Patent

9 Ol




U.S. Patent Jun. 16, 2015 Sheet 6 of 22 US 9,057,993 B2

WIDTH B

BRK TEMP. -}~ -----------------------

§ <% & §
B 008 90 00 00 X0 X5 0O 00 00 00 0 XX Sx R

"
TEMP. DSTRBTN

FIG. 7

L

R h‘a‘hi

A :
R e

)
g &
B s
{ s
)

&»’»
TEMP. DSTRBTN

FIG. 8



U.S. Patent Jun. 16, 2015 Sheet 7 of 22 US 9,057,993 B2

FIG. 9

TEMP

e WIDTH

CORE  DIFF
WIDTH  WIDTH

FIG. 10



U.S. Patent Jun. 16, 2015 Sheet 8 of 22 US 9,057,993 B2

A4 TEMP DSTRBIN e IND

FIG. 11

BRK
TEMPE

INSERTING POSITION

FIG. 12



U.S. Patent Jun. 16, 2015 Sheet 9 of 22 US 9,057,993 B2

BRE TEMPE -

o
g

TEMP DSTRBTN

FIG. 13



U.S. Patent Jun. 16, 2015 Sheet 10 of 22 US 9,057,993 B2

2

DETERMINE CONDITION

%

START 73 MOVEMENT MOVE FROMATTO B

%

READ C1 FROM TABLE

k

START TEMP RISE

START PASSING

A

MOVE TO Z1AT C1

NG
. w“"""-ﬂ
YES

MOVE TO Al

FIG. 14



U.S. Patent Jun. 16, 2015 Sheet 11 of 22 US 9,057,993 B2

MATERIAL A N 12

TEMP DSTRETN

FIG. 15

e § B
FYRY BT PRURPRUN M«"’
aREE kk .

BRK TEMP

£ (8 o0 o 00 oo e ¢ 00 06 0o 0of B

TEMPE DETRBIN

FIG. 16



U.S. Patent Jun. 16, 2015 Sheet 12 of 22 US 9,057,993 B2

.,"\
X -

NI
\

END TEMP.(C)

|| MATERIAL A
4 NG PROPER! NG

~. ] N ,~/
Y o $ LR
% o R
5 <
5 <

BRK .
TEMP.

S END

INGERTING POSITION

FIG. 17

‘/J
e

N &k

4 2 a'ﬂi""‘wﬂ‘&m\‘g

BRK TEMR

: 3 ~:\§<\\ .
\,\N‘“ ;}
MATERIAL A 12

j= i

TEMP D&ETREBTN

FIG. 18



U.S. Patent Jun. 16, 2015 Sheet 13 of 22 US 9,057,993 B2




U.S. Patent Jun. 16, 2015 Sheet 14 of 22 US 9,057,993 B2

@) o POST ROST e
MBS ORD 7GR0 A5 BAd

75
T
P b oy 8 !
8y {2 :
tmﬁ*}fﬁ - e 8 e e ST - gm«-«é
______________ % e
; N : 4
77 | /%\ YSL ntY
L s 2
b ¢ 75
) E 10 i E )
b} , a Ao
e A%+ POST POST A
\Afi B;ﬁ: ﬁ\s CABRD 7 CAgRD AES st Aﬂfé E,’
L") 3 ] 3 ? 3 8 1 ]
A=
| /?;980 77

¥




U.S. Patent Jun. 16, 2015 Sheet 15 of 22 US 9,057,993 B2

{0}




U.S. Patent Jun. 16, 2015 Sheet 16 of 22 US 9,057,993 B2

FIG. 22



U.S. Patent Jun. 16, 2015 Sheet 17 of 22 US 9,057,993 B2

3
=3

A3
¥

2
¥
8

¥
&

FIG. 23

TISIZE INPUT MEANS

= HOME PSTN SNSR--81

4
2

110~ CPU

M~

&
O
oooed
O
A

FIG. 24



U.S. Patent Jun. 16, 2015 Sheet 18 of 22 US 9,057,993 B2

(START)

¥

LRE}‘%{} INPUT VALUE}

3

( DETERMINE C1 }

MOVE 73 IN Y2
ROTATE MOTOR M

o

MOVETIINYI |
ROTATE MOTOR M J

fgf’
W,f"” NG
, SENSOR 81 OFF 7

{ MOVE M BY C1 J

(_END D

FIG. 25



U.S. Patent Jun. 16, 2015 Sheet 19 of 22 US 9,057,993 B2

FIG. 26A



U.S. Patent Jun. 16, 2015 Sheet 20 of 22 US 9,057,993 B2

FIG. 26B
101
ISIZE INPUT MEANS
89 r 100 Bt
PSTN SNSR  je—> CPUY <= HOME PSTN SNSR
o
MOTOR

FIG. 27



U.S. Patent Jun. 16, 2015 Sheet 21 of 22

(START

‘F
j READ INPUT VALUE [
¥
] DETERMINE 2 [

US 9,057,993 B2

ELL
e

e

e

e N CUIROE
««::fsg NSOR 81 ON 7 >~—~»—{ O MOVE 73 IN Y2
—

ROTATE MOTOR M

JYES

A

MOVE 73 IN Y1
ROTATE MOTOR M

¥

W'///\\\“\&
=7 SENSOR 81 GFF»?WM;»'

yYES
} MOVE MOTOR BY G2

¥

] START PASSING )

1
%’

M

T PROTRMND NUMBER 7
R

TJYES
If\éi}‘xf& 73 DETECT EDGE BY 89

¥
] MOVE MOTOR BY G3

¥
{CEND D

FIG. 28



U.S. Patent

(a)

{©)

Jun. 16, 2015

Sheet 22 of 22 US 9,057,993 B2
e § S — Ta
11
MATERIAL
NN 3 T ;“""“"""";mej mﬂ_,@«-m?g
1"
MATERIAL
| S 3 I e \7’3
oo i S
T MATERIAL
{b}
B

FIG. 30



US 9,057,993 B2

1
IMAGE HEATING APPARATUS

This is a divisional of U.S. patent application Ser. No.
13/307,724, filed Nov. 30, 2011, pending.

FIELD OF THE INVENTION AND RELATED
ART

The present invention relates to animage heating apparatus
for use with an image forming apparatus such as a copying
machine and a printer. Examples of the image heating appa-
ratus may include a fixing device for fixing an unfixed image
formed on a recording material, a gloss-imparting device for
improving glossiness of an image by heating the image fixed
on the recording material, and the like.

In a conventional electrophotographic copying machine or
the like, the fixing device as the image heating apparatus for
melt-fixing a toner (developer) on the recording material
whichis a conveyed recording medium by fusing the toner, by
heat, of a toner image (unfixed image) transferred onto the
recording material is provided.

With respect to this fixing device, in order to realize high-
speed temperature rise, there have been known those in which
a fixing roller as a heating member is formed in a small
thickness and a small diameter, in which a heating member is
press-contacted to a rotatable member of a resin film from an
inside of the rotatable member and in which a thin metal
rotatable member is heated through induction heating. In
either of these fixing devices, the rotatable member as a
heating medium is decreased in thermal capacity and thus is
intended to be heated by a heat source with a good heating
efficiency. Further, the fixing device using a non-contact heat
source is also known but from the viewpoints of cost and
energy efficiency, in the image forming apparatus such as the
copying machine, many proposals of the fixing device of the
type in which the developer on the recording material is
heat-melted by bringing the thin rotatable member into con-
tact with the recording material have been made.

However, in the case where the thin rotatable member is
used as the heating medium in order to decrease the thermal
capacity, a cross-sectional area of a cross section perpendicu-
lar to an axis of the rotatable member is very small and
therefore a heat transfer efficiency with respect to an axial
direction is not good. This tendency is conspicuous with a
smaller thickness, so that when a material such as a resin
material or the like with a low thermal conductivity is used,
the heat transfer efficiency is further lowered.

This is also clear from the Fourier’s law such that a heat
quantity Q transmitted per unit time is, when a temperature
difference between two point is 01-02 and a length between
the two points is L, represented by the following formula:

O=Mxf101-02)/L.

This is of no problem in the case where the recording
material having a length equal to the length of the rotatable
member with respect to a longitudinal direction (rotational
axis direction), i.e., the recording material with a maximum
sheet passing width is subjected to sheet passing and fixing.
However, in the case where a small-sized recording material
with a narrow width is continuously subjected to sheet pass-
ing, there arose a problem such that the temperature of the
rotatable member in a non-sheet passing area was increased to
a value higher than a target (control) temperature to result in
a very large difference between the temperature in a sheet
passing area and the temperature in the non-sheet passing
area.
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Therefore, due to such temperature non-uniformity of the
heating medium, there is a possibility that a heat lifetime of a
peripheral member of a resin material is lowered and that the
peripheral member is thermally damaged.

Further, there also arises a problem that there is a possibil-
ity that paper crease, skew and the like and fixing non-unifor-
mity occur due to partial temperature non-uniformity. Such a
temperature difference between the sheet passing area and the
non-sheet passing area is widen with a larger thermal capacity
of the recording material to be conveyed and with a higher
throughput (print number per unit time). For this reason, in
the case where the image heating apparatus was constituted
by the thin rotatable member with low thermal capacity, it was
difficult to apply the image heating apparatus to a copying
machine or the like with the high throughput.

Incidentally, in the image heating apparatus using a halo-
gen lamp and a heat generating resistor as the heating source,
the type in which the heating source is divided to selectively
effect energization so as to heat an area corresponding to a
sheet passing width has been known. Further, in the image
heating apparatus using an induction coil as the heating
source, there is the type in which the heating source is simi-
larly divided to selectively effect energization.

However, when the heating source is provided in plurality
or divided, a control circuit is complicated to increase a cost
correspondingly. Further, when the heating source is intended
to meet the recording materials with various widths, the num-
ber of division is further increased to result in further high
cost. In addition, when the thin rotatable member is used as
the heating medium, a temperature distribution in the neigh-
borhood of a boundary in the case of the division is discon-
tinuous and non-uniform, so that there is a possibility that a
fixing performance is adversely affected.

In order to solve these problems, the image heating appa-
ratus of an electromagnetic induction heating type in which in
order to meet various recording material sizes, a magnetic
core is divided with respect to a direction perpendicular to a
recording material conveyance direction and is movable by a
moving means so as to be changed in movement distance
depending on the recording material size has been known
(Japanese Laid-Open Application (JP-A) 2001-194940).

By the image heating apparatus, a distance between an
induction heating source and the magnetic core is increased in
the non-sheet passing area and therefore an efficiency of a
magnetic circuit formed by the magnetic core and the heating
medium at a periphery of the induction heating source is
lowered, so that a heat generation amount is lowered. That is,
non-sheet passing area temperature rise is avoided and as a
result, abnormal temperature rise of the magnetic core and the
induction heating source is also avoided. Further, in order to
meet the respective recording material sizes, the movement
distance is changed depending on the recording material size,
so that the non-sheet passing area temperature rise can be
prevented even with respect to the respective recording mate-
rial sizes.

However, in the above-described image heating apparatus
of the electromagnetic induction heating type, the following
problem arises. A positional relationship between the record-
ing material and the magnetic core divided with respect to the
direction perpendicular to the recording material conveyance
direction is not satisfied and when a heating area is larger than
the recording material size, the temperature rise occurs at the
non-sheet passing portion. Further, even when the positional
relationships between the recording material and the mag-
netic core divided with respect to the direction perpendicular
to the recording material conveyance direction is satisfied, the
temperature rise occurs at both end portions (edge portions)
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of the recording material. This is because a sufficient heat
generation amount sufficient to fix the toner is required at the
recording material end portions but heat quantity taken by the
recording material at the recording material end portions is
smaller with sheet passing than that in the sheet passing area,
so that overheating occurs.

SUMMARY OF THE INVENTION

A principal object of the present invention is to provide an
image heating apparatus capable of reducing a degree of
overheating occurring in a non-sheet passing area with sheet
passing.

According to an aspect of the present invention, there is
provided an image heating apparatus comprising: a coil for
generating magnetic flux; a rotatable heat generating mem-
ber, which generates heat by the magnetic flux generated from
the coil, for heating an image on a recording material; a
plurality of magnetic cores provided outside the heat gener-
ating member and arranged in a rotational axis direction of the
heat generating member; first moving means for moving at
least a part of the plurality of magnetic cores from a first
position to a second position spaced form the coil; magnetic
flux adjusting means, movable between the magnetic cores
and the heat generating member, for reducing the magnetic
flux directed from the magnetic cores toward the heat gener-
ating member; and second moving means for moving, when a
first magnetic core in a non-sheet-passing area of the record-
ing material is moved to the second position by the first
moving means and a second magnetic core adjacent to the
first magnetic core in the non-sheet-passing area is disposed
at the first position to heat the image, the magnetic flux
adjusting means to a position corresponding to the second
magnetic core.

These and other objects, features and advantages of the
present invention will become more apparent upon a consid-
eration of the following description of the preferred embodi-
ments of the present invention taken in conjunction with the
accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

Parts (a) to (¢) of FIG. 1 are schematic views each showing
an arrangement of a first magnetic flux adjusting means and a
second magnetic flux adjusting means, in which (a) shows the
case where a recording material has a maximum size, (b)
shows the case where the recording material has an A4 size,
and (c) shows the case where the recording material has an A
size.

FIG. 2 is a schematic illustration of an image forming
apparatus in which an image heating apparatus according to
an embodiment of the present invention.

Part (a) of FIG. 3 is an illustration of the image heating
apparatus, including a control system, according to the
embodiment of the present invention, and (b) of FIG. 3 is an
illustration of a status in which a magnetic core is moved.

FIG. 4 is a schematic view of a layer structure of a fixing
belt in the image heating apparatus according to the embodi-
ment of the present invention.

FIG. 5 is alongitudinal sectional view of the image heating
apparatus according to the embodiment of the present inven-
tion.

FIG. 6 is a perspective view of the image heating apparatus
including the magnetic core as a first magnetic flux adjusting
means and a magnetic flux shielding means as a second mag-
netic flux adjusting means.
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FIG. 7 is an illustration of the case where a width of a
recording material is less than a width of the outside magnetic
core enhanced in magnetic flux.

FIG. 8 is an illustration of the case where the width of the
recording material is equal to the width of the magnetic core
enhanced in magnetic flux.

FIG. 9 is an illustration of the image heating apparatus
including the control system during insertion of the second
magnetic flux adjusting means.

FIG. 10 is a graph showing a relationship between a lon-
gitudinal width of the second magnetic flux adjusting means
and temperature rise at recording material end portions.

FIG. 11 is a schematic view showing a relationship
between the longitudinal width of the second magnetic flux
adjusting means and a longitudinal temperature distribution
with respect to maximum-sized paper.

FIG. 12 is a schematic view showing a proper longitudinal
insertion position of the second magnetic flux adjusting
means with respect to Ad-sized paper.

FIG. 13 is a schematic view showing a temperature rise-
reducing effect with respect to the Ad-sized paper by the
second magnetic flux adjusting means.

FIG. 14 is a flow chart in First Embodiment.

FIG. 15 is a schematic view showing a longitudinal tem-
perature distribution in the case where an magnetic core is
moved in Second Embodiment.

FIG. 16 is a schematic view showing the longitudinal tem-
perature distribution in the case where an end portion-side
outside magnetic core is further moved in Second Embodi-
ment.

FIG. 17 is a schematic view showing a proper longitudinal
insertion position of the second magnetic flux adjusting
means in Second Embodiment.

FIG. 18 is a schematic view showing a temperature rise-
reducing effect in Second Embodiment.

FIG. 19 is a perspective view of an image heating apparatus
including a magnetic core as the first magnetic flux adjusting
means and a magnetic flux shielding means as the second
magnetic flux adjusting means in Third Embodiment.

Part (a) of FIG. 20 is a schematic view for illustrating that
apreventing member (regulating member) is located at an end
portion during large-sized sheet passing in Third Embodi-
ment, and (b) of FIG. 20 is a schematic view for illustrating
movement of the preventing member toward a central portion
during small-sized sheet passing in Third Embodiment.

Part (a) of FIG. 21 is an illustration of a state in which the
outside magnetic core is close to an exciting coil in Third
Embodiment, and (b) of FIG. 21 is an illustration of a state in
which the magnetic core is spaced from the exciting coil in
Third Embodiment.

FIG. 22 is a perspective view of an induction heating unit in
Third Embodiment.

Part (a) of FIG. 23 is a longitudinal arrangement view
during maximum-sided sheet passing in Third Embodiment,
and (b) of FIG. 23 is a longitudinal arrangement view during
B4-sized sheet passing in Third Embodiment.

FIG. 24 is a block diagram in Third Embodiment.

FIG. 25 is a flow chart in Third Embodiment.

FIG. 26A is a perspective view for illustrating that the
preventing member is located at the end portion during the
large-sized sheet passing in Third Embodiment, and F1G. 26 B
is a perspective view for illustrating the movement of the
preventing member toward the central portion during the
small-sized sheet passing in Third Embodiment.

FIG. 27 is a block diagram in Fourth Embodiment.

FIG. 28 is a flow chart in Fourth Embodiment.
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Parts (a), (b) and (c) of FIG. 29 are schematic views each
showing a state of a first magnetic flux adjusting means and a
second magnetic flux adjusting means in a sheet passing area
at one side in Fourth Embodiment, in which (a) shows an
initial state of sheet passing, (b) shows a state of reference
position detection, and (c) shows a later state of the sheet
passing.

Part (a) of FIG. 30 is a sectional view showing the exciting
coil and the second magnetic flux adjusting means, and (b) of
FIG. 30 is a top plan view of the exciting coil.

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

Hereinbelow, embodiments of the present invention will be
described with reference to the drawings. Incidentally, in all
the drawings in the following embodiments, the same or
corresponding portions are represented by the same reference
numerals or symbols.

First Embodiment

(1) Image Forming Apparatus

FIG. 2 is a schematic structural view of an embodiment of
an image forming apparatus in which an image heating appa-
ratus according to the present invention is mounted as a fixing
device. This image forming apparatus is a color image form-
ing apparatus using an electrophotographic method.

Y, C, M and K represent four image forming portions for
forming color toner images of yellow, cyan, magenta, and
black, respectively, and are arranged in this order from a
lower portion to an upper portion. Each of the image forming
portions Y, C, M, and K includes a photosensitive drum 21, a
charging device 22, a developing device 23, a cleaning device
24, and the like.

In the developing device 23 for the yellow image forming
portion Y, yellow toner is accommodated and in the cyan
developing device 23 for the image forming portion C, cyan
toner is accommodated. In the magenta developing device 23
for the image forming portion M, cyan toner is accommo-
dated and in the black developing device 23 for the image
forming portion K, black toner is accommodated.

An optical system 25 for forming an electrostatic latent
image by subjecting each of the drums 21 to exposure to light
is provided correspondingly to the above-described four color
image forming portions Y, C, M and K. As the optical system,
25, a laser scanning exposure optical system is used.

At each of the image forming portions, Y, C, M and K, the
drum 21 electrically charged uniformly by the charging
device 22 is subjected to scanning exposure on the basis of
image data by the optical system 25, so that an electrostatic
latent image corresponding to a scanning exposure image
pattern is formed on the drum surface.

The resultant electrostatic latent images are developed into
the toner images by the developing devices 23. That is, a
yellow toner image is formed on the drum 21 for the yellow
image forming portionY and a cyan toner image is formed on
the drum 21 for the cyan image forming portion C. Further, a
magenta toner image is formed on the drum 21 for the
magenta image forming portion M and a black toner image is
formed on the drum 21 for the image forming portion K.

The above-described color toner images formed on the
drums 21 for the respective image forming portions Y, C, M
and K are successively primary-transferred onto an interme-
diary transfer member 26, rotated in synchronism with and at
the substantially same speed as rotation of the respective
drums 21, in a predetermined alignment state in a superposi-
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tion manner. As a result, unfixed full-color toner images are
synthetically formed on the intermediary transfer member 26.
In this embodiment, as the intermediary transfer member 26,
an endless intermediary transfer belt is used and is stretched
around three rollers consisting of a driving roller 27, a sec-
ondary transfer opposite roller 28, and a tension roller 29, thus
being driven by the driving roller 27.

As a primary transfer means for transferring the toner
image from the drum 21 for each of the image forming por-
tions Y, C, M and K onto the intermediary transfer belt 26, a
primary transfer roller 30 is used. To the primary transfer
roller 30, a primary transfer bias of a polarity opposite to that
of'the toner is applied from an unshown bias power source. As
aresult, the toner image is primary-transferred from the drum
21 for each of the image forming portions Y, C, M and K onto
the intermediary transfer belt 26. After the primary-transfer
from the drum 21 onto the intermediary transfer belt 26 at
each of the image forming portions Y, C, M and K, toner
remaining on the photosensitive drum 21 as transfer residual
toner is removed by the cleaning device 24.

The above-described steps are performed with respect to
the respective colors of yellow, cyan, magenta, and black in
synchronism with the rotation of the intermediary transfer
belt 26 to successively form the primary-transfer toner
images for the respective colors on the intermediary transfer
belt 26 in the superposition manner. Incidentally, during
image formation for only a single color (in a single color
mode), the above-described steps are performed for only an
objective color.

A recording material P in a recording material cassette 31
is separated and fed by a feeding roller 32 one by one. The fed
recording material P is conveyed, with predetermined timing
by registration rollers 33, to a transfer nip (portion) which is
apress-contact portion between a secondary transter roller 34
and an intermediary transfer belt 26 portion extended around
the secondary transfer opposite roller 28.

The primary-transferred synthetic toner images formed on
the intermediary transfer belt 26 are simultaneously trans-
ferred onto the recording material P by a bias, of a polarity
opposite to that of the toner, applied from an unshown bias
power source to the secondary transfer roller 34. After the
secondary transfer, secondary transfer residual toner remain-
ing on the intermediary transfer belt 26 is removed by an
intermediary transfer belt cleaning device 35.

The toner images secondary-transferred onto the recording
material P is fixed through fusing and mixing on the recording
material P by a fixing device A as the image heating appara-
tus, so that the recording material P is sent, as a full-color
print, to a sheet discharge tray 37 through a sheet discharge
path 36.

(Fixing Device)

In the following description, with respect to the fixing
device or members constituting the fixing device, a longitu-
dinal direction refers to a direction parallel to a direction (a
rotational axis direction of a heating rotatable member) per-
pendicular to a recording material conveyance direction in a
plane of a recording material conveyance path. Further, a
widthwise direction refers to a direction parallel to the record-
ing material conveyance direction. With respect to the fixing
device, a front surface refers to a surface as seen from a
recording material entrance side with respect to the recording
material conveyance direction, and a rear surface is a surface
(a recording material exit side) opposite from the front sur-
face. The left (side) and the right (side) refer to left (side) and
right (side) as seen from the front surface side. An upstream
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side and a downstream side refer to an upstream side and a
downstream side with respect to the recording material con-
veyance direction.

Parts (a) and (b) of FIG. 3 are enlarged cross-sectional side
views of a principal part of the fixing device, including a
control system, as the image heating apparatus in this
embodiment. An endless belt 1 has a metal layer. A pressing
roller 2 as a pressing member is provided in contact with an
outer peripheral surface of the fixing belt 1. A pressure-ap-
plying member 3 forms a fixing nip N by applying pressure
between the fixing belt 1 and the pressing roller 2 and is held
by a metal stay 4.

Further, at a side where the stay 4 opposes an exciting coil
6, a magnetic shielding core 5 as a magnetic shielding mem-
ber for preventing a temperature rise by induction heating is
provided. Left and right fixing flanges 10 as a preventing
member (regulating member) for preventing (regulating) lon-
gitudinal movement of and circumferential shape of the fixing
belt 1 are provided as shown in FIG. 5. A pressing-down force
is applied to the stay 4 by compressedly providing a stay
urging spring 956 between a device chassis-side spring receiv-
ing member 9a and each of end portions of the stay 4 inserted
and provided into the fixing flanges 10. As a result, a lower
surface of each fixing flange 10 and an upper surface of the
pressing roller 2 form the fixing nip N with a predetermined
width by causing the fixing belt 1 to press-contact the pressing
roller 2.

Part (a) of FIG. 3 shows an induction heating apparatus
(device) 100 as a heating source (induction heating means)
for induction-heating the fixing belt 1. This induction heating
apparatus 100 includes, as will be described later, an exciting
coil 6 and an outside magnetic core 7a which is coated on the
exciting coil 6 so that a magnetic field generated by the
exciting coil 6 is not substantially leaked from the metal layer
(electroconductive layer) of the fixing belt 1. Further, the
induction heating apparatus 100 is constituted by these mem-
bers 6 and 7a and a mold member 7¢ which supports these
members 6 and 7a by an electrically insulating resin material.

This induction heating apparatus 100 is provided opposed
to the fixing belt 1 with a predetermined gap (spacing) at an
upper surface side of the outer peripheral surface of the fixing
belt 1. As shown in (b) of FIG. 3, by increasing the gap
between the exciting coil 6 and the outside magnetic core 7a
at a non-sheet passing portion, a density of magnetic flux
passing through the fixing belt 1 is decreases, so that a heat
generation amount (quantity) of the fixing belt 1 is lowered.
That is, the outside magnetic core 7a located at the longitu-
dinal end side is moved, to a second position which is a
retracted position (position of (b) of FIG. 3) in which it is
spaced from the fixing belt 1 which is a rotatable heat gener-
ating member, from a first position which is a heating position
(position of (a) of FIG. 3) in which it is brought near to the
heat generating member than the retracted position.

As aresult, a longitudinal density distribution of the mag-
netic flux acting on the fixing belt 1 is changed, so that it is
possible to lower the heat generation amount in a non-sheet
passing area when the recording material with a width smaller
than a width of a maximum-sized recording material passable
in a rotational axis direction is subjected to sheet passing. A
moving means for moving the outside magnetic core 7a
includes a controller and a moving mechanism and functions
as a first moving means.

In a rotation state of the fixing belt 1, to the exciting coil 6
of the induction heating apparatus 100, a high-frequency
current of 20-50 kHz is applied from a power source device
101 (including an exciting circuit), so that the metal layer
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(electroconductive layer) of the fixing belt 1 is induction-
heated by the magnetic field generated by the exciting coil 6.

A temperature sensor (temperature detecting element)
TH1 such as a thermistor is provided in contact with the fixing
belt 1 ataposition of a widthwise inner central surface portion
of' the fixing belt 1. This temperature sensor TH1 detects the
temperature of a fixing belt portion in a sheet passing area and
its detection temperature information is fed back to a control
circuit portion 102. The control circuit portion 102 controls
electric power inputted from the power source device 101 into
the exciting coil 6 so that a detection temperature inputted
from the temperature sensor TH1 is kept at a predetermined
target temperature (fixing temperature). That is, in the case
where the detection temperature of the fixing belt 1 is
increased to the predetermined temperature, energization to
the exciting coil 6 is interrupted.

In temperature, temperature control is effected by control-
ling the electric power inputted into the exciting coil 6 by
changing the frequency of the high-frequency current on the
basis of a detected value of the temperature sensor TH1 so that
the temperature of the fixing belt 1 is constant at 180° C.
which is the target temperature of the fixing belt 1.

The temperature TH1 described above is mounted on the
pressure applying member 3 via an elastic supporting mem-
ber and is constituted so that a good contact state is main-
tained, even when a positional fluctuation such as waving of
a contact surface of the fixing belt 1 is caused, by following
the positional fluctuation.

The fixing belt 1 is rotationally driven by the pressing roller
2 through a motor (driving means) M1 controlled by the
control circuit portion 102 at least during execution of the
image formation. As a result, the fixing belt 1 is rotationally
driven at a peripheral speed substantially equal to a convey-
ance speed of the recording material P carrying an unfixed
toner image T conveyed from the image forming portion side
of FIG. 2. In this embodiment, a surface rotational speed of
the fixing belt 1 is 300 mm/sec and it is possible to fix the
full-color image on 80 sheets per minute for A4 size and on 58
sheets per minute for A4R size.

Further, electric power is supplied from the power source
device 101, controlled by the control circuit portion 102, to
the exciting coil 6 of the induction heating apparatus 100, so
that the fixing belt 1 is raised in temperature to a predeter-
mined fixing temperature and is placed in a temperature-
controlled state. In that state, between the fixing belt 1 and the
pressing roller 2 in the fixing nip N, the recording material P
carrying thereon the unfixed toner image T is nip-conveyed
with its toner image carrying surface toward the fixing belt 1.
Then, the recording material P is intimately contacted to the
outer peripheral surface of the fixing belt 1 in the fixing nip N
and is nip-conveyed together with the fixing belt 1 through the
fixing nip N.

As a result, the heat of the fixing belt 1 is principally
provided to the recording material P and the pressure of the
fixing nip N is applied to the recording material P, so that the
unfixed toner image T is heat-fixed on the surface of the
recording material P. The recording material P passing
through the fixing nip N is self-separated from the outer
peripheral surface of the fixing belt 1 by deformation of the
surface of the fixing belt 1 at an exit portion of the fixing nip
N, thus being conveyed to the outside of the fixing device.
(Fixing Belt)

FIG. 4 is a schematic view showing a layer structure of the
fixing belt 1. The fixing belt 1 has an inner diameter of 30 mm
and includes a base layer (metal layer) 1a of nickel which is
manufactured through electroforming. The base layer 1a has
a thickness of 40 um.
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At an outer peripheral surface of the base layer 1a, a heat-
resistant silicone rubber layer is provided as an elastic layer
15. The thickness of this silicone rubber layer may preferably
be set within a range from 100 pm to 1000 pm. In this embodi-
ment, the thickness of the silicone rubber layer 15 is set at 300
um in consideration that thermal capacity of the fixing belt 1
is decreased to shorten a warming-up time and a suitable
fixation image is obtained during the fixation of the color
images. The silicone rubber has a JIS-A hardness of 20
degrees and a thermal conductivity of 0.8 W/mK.

Further, at an outer peripheral surface of the elastic layer
15, a fluorine-containing resin material layer (e.g., of PFA or
PTFE) as a surface parting layer 1c is provided in a thickness
of 30 um.

On an inner surface side of the base layer 1a, in order to
lower sliding friction between the inner surface of the fixing
belt 1 and the temperature sensor TH1, a resin material layer
(lubricating layer) 1d may be formed of a fluorine-containing
resin material or polyimide in a thickness of 10-50 pm. In this
embodiment, as this layer 14, a 20 pm-thick polyimide layer
is provided.

As a material for the metal (base) layer 1a of the fixing belt
1, in addition to nickel, an iron alloy, copper, silver or the like
is appropriately selectable. Further, the metal layer 1a may
also be constituted so that a layer of the metal or metal alloy
described above is laminated on a resin material base layer.
The thickness of the metal layer may be adjusted depending
on a frequency of a high-frequency current caused to flow
through the exciting coil described later and depending on
magnetic permeability and electrical conductivity of the
metal layer and may be set in a range from 5 um to 200 pum.
(Pressing Roller)

The pressing roller 2 (pressing rotatable member) for form-
ing the fixing nip between itself and the fixing belt 1 has an
outer diameter of 30 mm and including an iron-made core
metal 2¢ having a central portion diameter of 20 mm and both
end portion diameters of 19 mm with respect to the longitu-
dinal direction, a silicone rubber layer as an elastic layer 25,
and a 30 pm-thick surface parting layer 2¢ of a fluorine-
containing resin material layer (e.g., PFA or PTFE). The
pressing roller 2 has an ASKER-C hardness of 70 degrees at
the central portion with respect to the longitudinal direction.
The core metal 2a has a tapered shape. This is because the
pressure in the fixing nip between the fixing belt 1 and the
pressing roller 2 is uniformized over the longitudinal direc-
tion even in the case where the pressure-applying member 3 is
bent when the pressing roller 2 presses the fixing belt 1.

In this embodiment, the width of the fixing nip N between
the fixing belt 1 and the pressing roller 2 with respect to a
rotational direction is, at a fixing nip pressure of 600N, about
9 mm at the both end portions of the fixing nip N and about 8.5
mm at the central portion of the fixing nip with respect to the
longitudinal direction of the fixing nip N. This has the advan-
tage such that a conveyance speed of the recording material P
at the both end portions is higher than that at the central
portion to less cause an occurrence of a crease of paper.
(Pressure-Applying Member)

FIG. 5 is a sectional front view of the fixing device as the
image heating apparatus in this embodiment. As described
above, the left and right fixing flanges 10 as the preventing
member (regulating member) for preventing (regulating) lon-
gitudinal movement of and circumferential shape of the fixing
belt 1 are provided. The pressing-down force is applied to the
stay 4 by compressedly providing the stay urging spring 95
between the device chassis-side spring receiving member 9a
for the stay and each of end portions of the stay 4 inserted and
provided into the fixing flanges 10.
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As a result, the lower surface of each fixing flange 10 and
the upper surface of the pressing roller 2 form the fixing nip N
with a predetermined width by causing the fixing belt 1 to
press-contact the pressing roller 2. Thus, it is possible to
prevent the elastic layer of the pressing roller 2 and the fixing
belt 1 from being deformed. The pressure-applying member 3
applies the pressure between the fixing belt 1 and the pressing
roller 2 to form the fixing nip N and is held by the metal stay
4.

The pressure-applying member 3 is formed of a heat-resis-
tant resin material, and the stay 4 requires rigidity in order to
apply the pressure to the press contact portion and therefore is
formed of iron in this embodiment. Further, the pressure-
applying member 3 is close to the exciting coil 6 particularly
at the end portions and at its upper surface, the magnetic
(field) shielding core 5 (FIG. 3) is disposed over the longitu-
dinal direction in order to shield the magnetic field generated
in the exciting coil 6 so as to prevent the heat generation of the
pressure-applying member 3.

Further, the base layer 1a of the rotating fixing belt 1 is
formed of metal and therefore even in the rotation state, as a
means for preventing deviation (shift) in a widthwise direc-
tion, provision of the fixing flanges only for simply receiving
the end portions of the fixing belt 1 suffice. As a result, there
is the advantage such that the constitution of the fixing device
can be simplified. Device side plates 12 for supporting the
fixing belt 1 are provide, whereby the longitudinal position of
the fixing belt 1 is regulated.

(Induction Heating Apparatus)

As shown in (a) and (b) of FIG. 30, the shape of the exciting
coil 6 is substantially semicircular (arcuate) in cross section,
and a U-turn portion at each of the longitudinal end portions
similarly has also the substantially semicircular shape. Fur-
ther, the exciting coil 6 uses, e.g., Litz wire as an electric wire
6x and is prepared by winding Litz wire in an elongated ship
bottom shape so as to oppose a part of the peripheral surface
and side surface of the fixing belt 1. Further, an inner diameter
of the coil with respect to the longitudinal direction is as
shown in (b) of FIG. 30.

In this embodiment as shown in (a) and (b) of FIG. 3, the
fixing belt 1 and the exciting coil 6 of the induction heating
apparatus 100 are kept in an electrically insulating state by a
0.5 mm-thick mold (mold member 7c). A gap between the
fixing belt 1 and the exciting coil 6 is constant at 1.5 mm
(distance between the mold surface and the fixing belt sur-
face: 1 mm), so that the fixing belt 1 is uniformly heated.

To the exciting coil 6, the high-frequency current of 20-50
kHz is applied. Then, the base layer 14, constituted by metal,
of'the fixing belt 1 is induction-heated and then on the basis of
a detection value of the temperature sensor TH1, the electric
power to be inputted into the exciting coil 6 is controlled by
changing the frequency of the high-frequency current so that
the fixing belt temperature is constant at 180° C. which is the
target temperature of the fixing belt 1, thus temperature-
adjusting the fixing belt 1.

The induction heating apparatus 100 including the exciting
coil 6 is not disposed inside the fixing belt 1 to be heated to the
high temperature but is disposed outside the fixing belt 1 and
therefore the temperature of the exciting coil 6 is less liable to
become the high temperature, so that the electric resistance is
also not increased and thus it is possible to alleviate loss due
to the Joule heat generation even when the high-frequency
current is passed through the exciting coil 6. Further, the
exciting coil 6 disposed outside the fixing belt 1 also contrib-
utes to a small diameter (low thermal capacity) of the fixing
belt 1, thus being consequently excellent in energy saving

property.
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With respect to the warming-up time of the fixing device in
this embodiment, the constitution in which the thermal capac-
ity is very low is employed and therefore when e.g., 1200 W
is inputted into the exciting coil 6, the fixing belt temperature
canreach 160° C., which is the target temperature, in about 15
sec. As a result, a heating operation during stand-by is not
needed and therefore electric power consumption can be sup-
pressed at a very low level.

(Movement of Outside Magnetic Core)

As shown in FIG. 6, outside magnetic cores 7a and 76 are
arranged in the direction perpendicular to the recording mate-
rial conveyance direction and are configured to partly sur-
round the winding central portion of the coil 6 and the periph-
ery of the coil 6. The outside magnetic core 7a is located in an
area E present at each of the sheet passing end portions and is,
as shown in FIG. 9, movable in an arrow direction by a core
moving mechanism 102a. Here, the control circuit portion
102 and the core moving mechanism 102a constitute a first
moving means.

Further, the core 75 1s located in a sheet passing central area
D and s fixed to a housing. Incidentally, the area D has a sheet
passing area width corresponding to a small-sized paper
width, and the sum of the widths ofthe areas E and the area D
is a sheet passing area width corresponding to a large-sized
paper width.

The outside magnetic cores 7a and 76 have the function of
efficiently guiding AC magnetic flux generated by the coil 6 to
the fixing belt 1. That is, the outside magnetic cores 7a and 76
are used for increasing an efficiency of a magnetic circuit
(magnetic path) and for magnetic shielding. As a material for
the outside magnetic cores 7a and 74, ferrite or the like having
high magnetic permeability and low residual magnetic flux
density may preferably be used.

In order to meet avoidance of non-sheet passing portion
temperature rise with respect to various paper sizes such as
those of post card, AS, B4, A4, A3+, in each of the areas E at
the sheet passing end portions, the outside magnetic core 7a is
divided into a plurality of outside magnetic core portions with
respect to a direction perpendicular to the recording material
conveyance direction. As shown in (b) of FIG. 3, in the non-
sheet passing area, the outside magnetic core 7a is moved in
a direction in which the outside magnetic core 7 is spaced
from the coil 6 to weaken the density of the magnetic flux
passing through the fixing belt 1. As a first magnetic flux
adjusting means for moving the outside magnetic core 7a at
the end portion position depending on a change in recording
material size with respect to the direction perpendicular to the
recording material conveyance direction, any moving mecha-
nism may be used. For example, a link member 75 (FIG. 21)
described later is used.

In this embodiment, a width of the outside magnetic core
7a with respect to the direction perpendicular to the recording
material conveyance direction is 10 mm. Correspondingly to
the recording material size, the outside magnetic core 7a is
moved, so that the temperature rise at the non-sheet passing
portion is suppressed. An effect by the movement of the
outside magnetic core 7a in the case where the recording
material with the width A is subjected to the sheet passing is
shown in FIGS. 7 and 8. FIG. 7 shows a fixing belt longitu-
dinal temperature distribution on the first sheet (broken line)
and a 500-th sheet (solid line) in the sheet passing in the case
where the width A of the recording material is less than a
width B in which the magnetic flux is strengthened by the
outside magnetic core 7a.

According to this temperature distribution, when a uniform
temperature distribution on the first sheet is intended to be
obtained in the sheet passing area, it is understood that the
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temperature of the fixing belt 1 at the paper end portion with
respect to the 500-th sheet is 270° C. and thus is considerably
increased. This overheating causes endurance rupture and
therefore it is essential to reduce the degree of the overheat-
ing. Next, FIG. 8 shows a fixing belt longitudinal temperature
distribution on the first sheet (broken line) and a 500-th sheet
(solid line) in the sheet passing in the case where the width A
of the recording material is equal to the width B in which the
magnetic flux is strengthened by the outside magnetic core
Ta.

According to this temperature distribution, even on the
500-th sheet, a level of the overheating at the recording mate-
rial end portion is 220° C. which is not more than an endur-
ance limit temperature of the fixing belt 1. However, both on
the first sheet and the 500-th sheet, a temperature fluctuation
of 10° C. or more is found at the end portions of the sheet
passing area. This leads to such a result that a sufficient heat
amount cannot be supplied to the toner to induce low-tem-
perature offset.

(Magnetic Flux Adjusting Member)

Therefore, in order to prevent the above-described over-
heating at the recording material end portions and also to
prevent the temperature fluctuation at the recording material
end portions, as shown in FIG. 9, a magnetic flux shielding
member 11 as a magnetic flux adjusting member is made
movable toward the longitudinal end portion by a moving
mechanism 1025. As a result, a longitudinal density distribu-
tion of the magnetic flux acting on the fixing belt 1 can be
changed. The control circuit portion n102 and the moving
mechanism 1024 constitute a second moving means.

A material for the magnetic flux shielding member 11 may
be non-magnetic metal such as aluminum, copper, silver, gold
or brass or its alloy or may also be a high-permeability mate-
rial such as ferrite or permalloy. Further, it would be consid-
ered that the magnetic flux shielding member 11 is disposed
between the exciting coil 6 and the outside magnetic core 7a,
between the exciting coil 6 and the fixing belt 1 or between the
fixing belt 1 and the magnetic (field) shielding core 5.

In this embodiment, as shown in FIG. 9, a copper plate was
used as the magnetic flux shielding member 11 and was
inserted between the exciting coil 6 and the outside magnetic
core 7a. As an effect of the copper plate insertion, an effect of
lowering the heat generation amount of the base layer 1a of
the fixing belt 1 by weakening the magnetic flux by the
movement of the core and it is possible to control the longi-
tudinal heat generation distribution finely, with a width less
than the width of each of the divided portions of the outside
magnetic core 7a, by moving the copper plate in interrelation
with the moving mechanism for the outside magnetic core 7a.
The thickness of the copper plate used is 0.5 mm which is not
less than a skin depth.

The magnetic flux shielding member 11 is disposed at each
of the longitudinal end portions of the fixing belt 1. A longi-
tudinal width X (with respect to the direction crossing the
recording material conveyance direction) of the magnetic flux
shielding member 11 disposed at each end portion was not
more than a width in which the magnetic flux shielding mem-
ber 11 was able to be disposed at a differential position
located between the device side plate 12 of the fixing belt 1
and an inner diameter portion longitudinal end of the exciting
coil 6. This is based on three reasons such that a sufficient
width in which a magnetic flux shielding effect is achieved is
provided, that a maximum heat generation width correspond-
ing to a maximum size of the sheet subjected to the sheet
passing is not decreased, and that the magnetic flux shielding
member 11 can be disposed without enlarging the longitudi-
nal width of the fixing device.
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The sufficient width in which the magnetic flux shielding
effectis achieved is, as shown in FIG. 10, defined as being not
less than the width of the outside magnetic core 74 since a
temperature rise reducing effect at the recording material end
portions becomes small when the (sufficient) width is less
than the width of the outside magnetic core 7a.

Next, an arrangement in which the maximum heat genera-
tion width is not decreased and the longitudinal width of the
fixing device is not enlarged is explicitly shown in FIG. 11.
FIG. 11 shows the maximum heat generation widths in the
case where there is no magnetic flux shielding member 11, the
case where the magnetic flux shielding member 11 is dis-
posed atthe differential position between the device side plate
12 and the inner diameter portion longitudinal end of the
exciting coil 6, and the case where the width of the magnetic
flux shielding member 11 is more than the width of the dif-
ferential position.

According to FIG. 11, in the case where the magnetic flux
shielding member 11 is disposed at the differential position
between the device side plate 12 and the inner diameter por-
tion longitudinal end of the exciting coil 6, compared with the
case where the magnetic flux shielding member 11 is not
disposed, the maximum heat generation width is not substan-
tially changed. On the other hand, in the case where the width
of the magnetic flux shielding member 11 is more than the
width of the differential position, it is understood that the
maximum longitudinal generation width is narrowed. As a
result, during the sheet passing of the maximum-sized paper
(sheet), the magnetic flux shielding member 11 is disposed at
an initial position Al in which the magnetic flux shielding
member 11 is in a state in which it is located at the differential
position between the device side plate 12 and the inner diam-
eter portion longitudinal end of the exciting coil 6.

(Effect by Magnetic Flux Shielding Member)

In order to substantiate the effect of the insertion of the
magnetic flux shielding member 11 in this embodiment, study
was actually made in this embodiment. A condition was such
that 500 sheets of A4-sized paper (basis weight: 105 g/m?)
was subjected to sheet passing at 80 ppm in an environment of
15° C. The longitudinal widths of each outside magnetic core
7a and the magnetic flux shielding member 11 are X1 and Y1,
respectively. A target (control) temperature is 180° C. at an
central portion of the fixing belt 1, and an endurance rupture
temperature of the fixing belt 1 is 230° C. at an inner surface
of'the fixing belt 1. When the fixing belt temperature is higher
than the endurance rupture temperature, a passable sheet
number in an endurance test is considerably decreased.

FIG. 12 is a schematic view for illustration a relationship
between an insertion position of the magnetic flux shielding
member 11 at one end portion and the temperature at the
recording material end portion. When the magnetic flux
shielding member 11 is inserted to the recording material end
portion, the temperature fluctuation (lowering) occurs in the
sheet passing area. On the other hand, at the insertion position
more spaced from the recording material end position to the
outside position, the temperature rise reducing effect is low-
ered. The position in which both of these problems can be
avoided (solved) is taken as a proper position but is irrespec-
tive of the environment, the paper type, productivity and the
like and therefore the position can be set at an initial setting
position.

In this embodiment, the degree of the temperature rise at
the recording material end portion can be most decreased at a
position, in the proper area, located outside the recording
material end position by X1/2 and therefore the magnetic flux
shielding member 11 is inserted by setting this position as a
proper position Z1. That is, in FIG. 12, when left-hand four
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magnetic cores are retracted as a first magnetic core in the
non-sheet passing area, the magnetic flux shielding member
11 is moved without retracting a second magnetic core (the
fifth magnetic core from the left-hand end) adjacent to the first
magnetic core. Specifically, the magnetic flux shielding
member 11 is moved to the position (Z1) corresponding to the
second magnetic core.

Thus, with respect to the widthwise direction of the record-
ing material, an area which is located outside the recording
material end and which is capable of ensuring an area in
which the magnetic core which is not retracted with a prede-
termined width from the recording material end opposes the
fixing beltis provided, and at an outside thereof, the magnetic
flux shielding is disposed.

FIG. 13 shows a longitudinal temperature distribution, in
the case where there is no magnetic flux shielding member 11
(solid line) and the case where the magnetic flux shielding
member 11 is inserted to the proper position Z1 (dotted line),
after the sheet passing on 500 sheets. In the case where there
is no magnetic flux shielding member 11, the fixing belt
temperature at the recording material end position was
increased up to 270° C. However, by using the magnetic flux
shielding member 11, it is understood that the degree of the
temperature rise at the recording material end position is
alleviated (reduced) to 200° C. and thus is largely reduced.

However, when the magnetic flux shielding member 11 is
always located at this insertion position of the magnetic flux
shielding member 11, a sufficient longitudinal heat genera-
tion width in fixing of Ad4-sized paper for the first sheet
subjected to the sheet passing cannot be obtained and there-
fore the magnetic flux shielding member 11 is retracted to a
position B1 (FIG. 12) located outside the recording material
end position in the initial stage of the sheet passing. When the
sheet passing is continued, the fixing belt temperature is
increased at the recording material end position and therefore
the magnetic flux shielding member 11 is inserted to the
proper position Z1 (FIG. 12) when the temperature is
increased to some extent. The temperature rise at the record-
ing material end portion is principally determined by produc-
tivity and therefore with respect to timing of movement of the
magnetic flux shielding member 11, a table in which some
cases are separately defined is prepared and then movement
control is effected with a predetermined number of sheets
subjected to the sheet passing.

This table is shown in Table 1.

TABLE 1
Productivity (ppm)
80 40 26
Sheet number*! (sheets) 10 20 30

#1“Sheet number” represents a movement start sheet number.

Under the condition of the 15° C. environment, A4-sized
paper (basis weight: 105 g/m?) and 80 ppm in this embodi-
ment, on the 10-th sheet, the magnetic flux shielding member
11 is moved from the retracted position B1 to the proper
position Z1. This is because at the time before the sheet
number reaches 10 sheets, the temperature fluctuation in the
sheet passing area is induced when the magnetic flux shield-
ing member 11 is moved and because the fixing belt tempera-
ture at the recording material end position is increased and
exceeds the endurance rupture temperature when the mag-
netic flux shielding member 11 is moved at a later time than
the above time. A flow of these steps is summarized in a flow
chart shown in FIG. 14.
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Further, as shown in Table 2 below, when a sheet passing
endurance test was actually conducted, the magnetic flux
shielding member 11 was inserted to the proper position Z1
after a proper sheet number. In the case where there was no
magnetic flux shielding member 11, on the endurance sheet
number of 100 K (100x10°) (sheets), creases occurred on the
surface layer of the fixing belt and image defect was observed.
On the other hand, in the case where there was the magnetic
flux shielding member 11, even on the endurance sheet num-
ber of 300 k (sheets) or more, a good image was obtained.

TABLE 2
Endurance sheet number (sheets)
Countermeasure 1k 10k 100k 300k 500k
None*! X X X X
C.M*? o o o o o
CM.C.I* o o o o o

#lNone” represents that no countermeasure was taken.
#2460 M represents that the outside magnetic core was moved.
#C M.C.I? represents that the magnetic core was moved and the copper plate was inserted.

Second Embodiment

In this embodiment, with respect to the recording material
with a size smaller than A4 size, the first and second magnetic
flux adjusting means are used. Specifically, with respect to a
recording material A with a width which is 10 mm shorter
than that of the Ad-sized paper with respect to the direction
crossing the conveyance direction, the magnetic flux shield-
ing member 11 is inserted during the sheet passing. Inciden-
tally, portions having the same function as those in First
Embodiment will be described by using the same reference
numerals or symbols.

First, when a sufficient longitudinal heat generation width
is intended to be obtained on the first sheet in sheet passing, as
shown in FIG. 15, it is understood that the fixing belt tem-
perature is 290° C. which considerably exceeds the endurance
rupture temperature at the recording material end (corre-
sponding) portions of the fixing belt. A result that a degree of
this temperature rise is intended to be reduced by the move-
ment of the magnetic flux shielding member 11 is shown in
FIG. 16. Even when the cross of the outside magnetic core 7a
including further inside cores are moved, it is understood that
the fixing belt temperature is increased up to 250° C., at the
recording material end portions, which has exceeded the
endurance rupture temperature.

Even when the outside magnetic core 7a including the
further inside cores is moved, similarly as in First Embodi-
ment, the temperature fluctuation is induced at the recording
material sheet passing area end portions, so that both of the
temperature rise degree reduction at the recording material
end portions and the temperature fluctuation prevention at the
sheet passing area end portions cannot be realized. Therefore,
the magnetic flux shielding member 11 is inserted but as
shown in FIG. 17, is inserted to a position, outside the record-
ing material end by X1/2, which is a most proper position also
during the sheet passing of the recording material A similarly
as during the sheet passing of the A4-sized paper.

By inserting the magnetic flux shielding member 11 to this
position, as shown in FIG. 18, it is understood that there is no
temperature fluctuation at the sheet passing area end portions
and that the fixing belt temperature at the recording material
end positions is 200° C. and thus the degree of the temperature
rise can be reduced. Also in this embodiment, similarly as in
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First Embodiment, the endurance (enable) sheet number was
300 k (sheets) or more by using the magnetic flux shielding
member 11, so that a result of remarkable improvement was
obtained. That is, with respect to the endurance sheet passing
sheet number in which the sheets are passable with no break-
age of the fixing belt, a status in which the image defect
occurred on 80 k (sheets) in the case where the fixing belt
temperature was 290° C. at the recording material end posi-
tions was considerably improved.

Third Embodiment

In this embodiment, the movement of the outside magnetic
core 7a and the movement of the magnetic flux shielding 11
are constituted (effected) by a single driving source (motor
M). FIG. 19 is a perspective view of the fixing device in this
embodiment, (a) and (b) of FIG. 20 are top plan view of the
fixing device in this embodiment, and (a) and (b) of FIG. 21
are sectional views of the fixing device in this embodiment.
With respect to the image forming apparatus, the fixing
device, the fixing belt, the pressing roller, the pressure-apply-
ing movement and the induction heating apparatus in this
embodiment, they are the same as those in First Embodiment
and thus will be omitted from description.

As shown in FIG. 22, the outside magnetic cores 7a and 76
are arranged and disposed in the direction perpendicular to
the recording material conveyance direction and are config-
ured to partly surround the winding central portion of the
exciting coil and the periphery of the exciting coil. The out-
side magnetic core 7a is located in an area E (FIG. 6) present
at each of the sheet passing end portions and is movable in an
arrow direction by a core moving mechanism described later.

Further, the core 75 is located in a sheet passing central area
D (FIG. 6) and is fixed to a housing. Incidentally, the area D
has a sheet passing area width corresponding to a small-sized
paper width, and the sum of the widths of the areas E and the
area D is a sheet passing area width corresponding to a large-
sized paper width.

The outside magnetic cores 7a and 75 have the function of
efficiently guiding AC magnetic flux generated by the excit-
ing coil to the induction heat generating member constituting
the fixing belt 1. That is, the outside magnetic cores 7a and 75
are used for increasing an efficiency of a magnetic circuit
(magnetic path) and for magnetic shielding. As a material for
the outside magnetic cores 7a and 75, ferrite may preferably
be used.

As shown in (a) of FIG. 20, in order to meet avoidance of
non-sheet passing portion temperature rise with respect to
various paper sizes such as those of post card, A5, B4, A4,
A3+, in each of the areas E (FIG. 6) at the sheet passing end
portions, the outside magnetic core 7a is divided into a plu-
rality of outside magnetic core portions with respect to a Y
direction. Further, as shown in FIG. 21, each of the outside
magnetic cores 7a is welded and held on a core holder 77 and
is accommodated in a housing 76. Incidentally, in this
embodiment, the core holder 77 is provided but may also be
omitted and only the outside magnetic core 7a may be pro-
vided with the shape of the outside magnetic core 7a and the
core holder 77 used in this embodiment.

Further, as shown in (a) of FIG. 21, the core holder 77 is
movable in a direction in which the gap between the outside
magnetic core 7a and the exciting coil 6 is changed, i.e., in an
arrow P direction by guide of a guiding means 761 of the
housing 76 while holding the outside magnetic core 7a. A link
member 75 includes an elongated hole portion in which the
link member 75 is connected with a connecting portion 771 of
the core holder 77 and is rotationally movable around a rota-
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tion shaft 78. That is, when the link member 75 is rotated in an
arrow Q1 direction, the core holder 77 and the outside mag-
netic core 7a are moved in an arrow P1 direction, and when
the link member 75 is rotated in an arrow A2 direction, the
core holder 77 and the outside magnetic core 7a are moved in
an arrow P2 direction.

Thus, by providing the like member 75, a movement dis-
tance of the core holder 77 and the outside magnetic core 7a
can be increased. The link member 75 is urged by an urging
member 74 so as to be rotated in the Q1 direction and by a
preventing member (regulating member) 73 for movement-
preventing (regulating) the outside magnetic core 7a, the
rotation of the link member 75 in the Q1 direction is prevented
(regulated). Incidentally, in this embodiment, to the link
member 75, the urging member 74 constituted by an elastic
spring is attached. However, as a result, the urging member
may only be required to move the magnetic core 7a in the P1
direction. Therefore, the urging member may also be attached
to the outside magnetic core 7a or the core holder 77 or
moment may be exerted in the Q1 direction by a self weight of
the link member 75.

As shown in (a) of FIG. 20, the preventing member 73 is
connected with a pinion gear 80 and is movable in the direc-
tion perpendicular to the recording material conveyance
direction, i.e., in an arrow Y direction by rotational motion of
the pinion gear 80. Further, the pinion gear 80 is connected to
the motor M and is operated by a driving force of the motor M.
A home position sensor 81 is a photo-interrupter and is light-
blocked by a flag portion 73a of the preventing member 73 (at
this time, the home position sensor is in an ON state).

Therefore, in the state of (a) of FIG. 19, (a) of FIG. 20 and
(a) of FIG. 21, all the link members 75 are movement-pre-
vented by the preventing member 73. FIG. 22 is a perspective
view of an induction heating unit 70 as seen from the fixing
belt 1 direction. As shown in FIGS. 19 and 22, the magnetic
flux shielding member 11 is integrally mounted to the pre-
venting member 73 and is movable together with the prevent-
ing member 73 in the direction perpendicular to the recording
material conveyance direction, i.e., in the Y direction. The
copper plate is used as the magnetic flux shielding member 11
and is inserted between the exciting coil 6 and the fixing belt
1 s0 as to have a width which is not less than the width of the
outside magnetic core 7a.

Part (a) of FIG. 23 is a longitudinal arrangement view
during sheet passing of the maximum-sized paper. During the
sheet passing of the maximum-sized paper (A3+ in this
embodiment), the magnetic flux shielding member 11 is dis-
posed at an initial position Al corresponding to a position
between an end surface of an inner diameter portion of the
exciting coil 6 and the device side plate 12 for supporting the
fixing belt 1. This initial position Al is a home position. At
this time, the home position sensor 81 is in the ON state.
Therefore, at the home position, all the outside magnetic
cores 7a are regulated (urged) in the P2 direction and the
magnetic flux shielding member 11 is disposed at the initial
position Al.

FIGS. 24 and 25 are a block diagram and a flow chart,
respectively, in this embodiment. As shown in FIG. 24, a CPU
110 reads a signal from an operating portion provided to the
image forming apparatus or form a recording material size
inputting member 111 provided in a computer and controls
the motor M on the basis of a signal of the home position
sensor 81.

Next, with reference to FI1G. 25, a flow of a core movement
operation will be described. When a print job is started, the
CPU 110 reads an inputted value of the recording material
size from the recording material size inputting means 111.
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Then, by computation of the CPU 110, a predetermined pulse
number C1 for the motor M from the home position is deter-
mined correspondingly to the inputted value of the recording
material size. Then, the CPU 110 reads the input signal of the
home position sensor 81 and in an OFF state, i.e., when the
preventing member is not located at the home position, the
preventing member 73 is moved in the Y2 direction. That is,
by rotating the motor M, the preventing member 73 is
returned until the preventing member 73 is in the ON state.

When the home position sensor 81 is in the ON state, the
motor M is rotated so that the preventing member 73 is moved
in the Y1 direction. Then, when switching of the state of the
home position sensor 81 into the OFF state is recognized, the
motor M is moved by the predetermined pulse number C1 and
thus a core movement operation is ended, so that printing is
started.

Part (b) of FIG. 20 and (b) of FIG. 21 are a top plan view
and a sectional view, respectively, of the fixing device after
the core moving means in this embodiment is moved. In (b) of
FIG. 20 and (b) of FIG. 21, a state of the fixing device after the
core movement in the non-sheet passing area when the
recording material size is recognized as the B4 size from the
signal of the recording material size inputting means 111 is
shown. That is, three core holders 77 (FIG. 21) at each of the
longitudinal end portions are moved in the P1 direction, so
that the gap between the magnetic core 7a and the exciting
coil 6 is increased.

As shown in (b) of FIG. 20, when the movement of the
preventing member 73 in the Y1 direction is started, from the
link members 75 at the end sides with respect to the direction
perpendicular to the recording material conveyance direction,
the movement prevention is released. That is, when the pre-
venting member 73 is moved from the end portion side toward
the central portion side, the movement prevention is released
from the magnetic cores 7a located at the end portion side.
Thus, by moving the preventing member 73 toward the cen-
tral portion during the small-sized sheet passing, a movable
range of the preventing member 73 is not enlarged in the
direction perpendicular to the recording material conveyance
direction.

The state of the outside magnetic core 7a released from the
movement prevention by the preventing member 73 will be
described with reference to (b) of FIG. 21. The link member
75 released from the movement prevention by the preventing
member 73 is rotated by the urging member 74 in the Q1
direction about the rotation shaft 78. Then, the link member
73 abuts against an abutting portion of a frame 79, so that the
position of the link member 75 is regulated. Correspondingly
thereto, the core holder 77 and the magnetic core 7a are
moved in the P1 direction by the guide of the guiding means
761 of the housing 76, so that the gap between the outside
magnetic core 7a and the exciting coil 6 is increased.

On the other hand, as shown in (b) of FIG. 23, with the
movement of the preventing member 73, the magnetic flux
shielding member 11 is moved to the proper position Z in the
recording material and portion area. Therefore, in the state as
shown in (b) of FIG. 20, (b) of FIG. 21 and (b) of FIG. 23, the
distance (gap) between the exciting coil 6 and the outside
magnetic core 7a is increased and therefore an efficiency of a
magnetic circuit formed, around the exciting coil 6, by the
outside magnetic cores 7a and the induction heat generating
member is lowered, so that the heat generation amount is
lowered.

Further, the magnetic circuit formed (generated) around
the exciting coil 6 in the recording material end portion area
is shielded by the magnetic flux shielding member 11, so that
the heat generation itself of the fixing belt 1, i.e., the induction
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heat generating member is suppressed. Therefore, the non-
sheet passing portion temperature rise is avoided, with the
result that abnormal temperature rise of the outside magnetic
core 7a and the exciting coil 6 is also avoided.

On the other hand, when the preventing member 73 is
moved in the Y2 direction, i.e., in the case where the prevent-
ing member 73 is returned to the home position, the prevent-
ing member 73 contacts the link member 75 to rotate the link
member 75 in the Q2 direction shownin (b) of FIG. 21. At this
time, the core holder 77 and the core 72 are operated in the P1
direction. That is, the state shown in (b) of FIG. 21 in cross
section is transferred to the state shown in (a) of FIG. 21.

Thus, in this embodiment, the magnetic core of the outside
magnetic core 7a and the movement of the magnetic flux
shielding member 11 are constituted by the single driving
source (motor M). Further, there is also no need to enlarge
constituent elements such as the preventing member 73 and
the like in the longitudinal direction, so that it is possible to
avoid the non-sheet passing portion temperature rise of the
recording material sizes of various types with a space-saving
constitution without making the constitution complicated.

Fourth Embodiment

In this embodiment, the image forming apparatus, the fix-
ing device, the fixing belt, the pressing roller, the pressure-
applying member and the induction heating device are the
same as those in First Embodiment, and the moving means for
moving the magnetic cores and the magnetic flux shielding
members is the same as that in Third Embodiment, and there-
fore, these members or means will be omitted from descrip-
tion. FIGS. 26 A and 26B are perspective views for illustrating
this embodiment. FIG. 26 A shows a state before job start. In
this embodiment, in addition to the home position sensor 81
for detecting the home position of the preventing member 73,
a position detecting sensor 89 is provided.

The member 73 includes, in addition to the flag portion 73a
where the home position sensor 81 detects the home position,
a position flag portion 735 where the position detecting sen-
sor 89 detects the position. The position detecting sensor 89
switches its detection signal from “ON” to “OFF” or “OFF”
to “ON” by passing of a plurality of edges when the prevent-
ing member 73 is moved. Timing thereof is read by the CPU
110 and then the CPU 110 provides an operation instruction
to the motor M. Incidentally, a width of switching from “ON”
to “OFF” or “OFF” to “ON” is set at the same value as an
interval of the outside magnetic cores 7a.

FIGS. 27 and 28 are a block diagram and a flow chart,
respectively, in this embodiment. As shown in FIG. 24, a CPU
110 reads a signal from an operating portion provided to the
image forming apparatus or form a recording material size
inputting member 111 provided in a computer and controls
the motor M on the basis of signals of the home position
sensor 81 and the position detecting sensor 89.

In this embodiment, as shown in FIG. 27, the position
detecting sensor 89 for detecting the position of the prevent-
ing member 73 (FIG. 26) is provided. On the basis of its
detection information, the number of turns of the motor M as
a preventing member movement driving portion for driving
the preventing member is controlled by the CPU 110.

Next, with reference to FIG. 28, a flow of a core movement
operation will be described. When a print job is started, the
CPU 110 reads an inputted value of the recording material
size from the recording material size inputting means 101.
Then, by computation of the CPU 110, a predetermined
switching pulse number C2, for the motor M, of the position
detecting sensor from “ON” to “OFF” or “OFF” to “ON” is
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determined, on the basis of the switching of the home position
sensor 81 from “ON” to “OFF”, correspondingly to the input-
ted value of the recording material size. Then, the CPU 110
reads the input signal of the home position sensor 81 and in an
OFF state, i.e., when the preventing member is not located at
the home position, the preventing member 73 is, by rotating
the motor M, the preventing member 73 is returned until the
preventing member 73 is in the ON state. That is, the prevent-
ing member 73 is shifted toward the central portion side with
respect to the direction perpendicular to the recording mate-
rial conveyance direction and therefore the preventing mem-
ber 73 is moved in the Y2 direction.

When the home position sensor 81 is in the ON state, the
preventing member 73 is judged as being located at the home
position, and the motor M is rotated so that the preventing
member 73 is moved in the Y1 direction. Then, when switch-
ing of the state of the home position sensor 81 into the OFF
state is recognized, the motor M is moved by the predeter-
mined switching pulse number C2 of the position detecting
sensor 89 and thus a core movement operation is stopped, so
that printing is started. This state is shown in FIG. 26B.

Thereafter, when the job is started, as described in First
Embodiment, there is a need to move the magnetic flux
shielding member (means) 11 in order to avoid the non-sheet
passing portion temperature rise in the recording material end
portion areas after the predetermined number of sheets sub-
jected to the continuous sheet passing.

Parts (a) to (¢) of FIG. 29 are illustrations showing states of
the outside magnetic core 7a and the magnetic flux shielding
member in the sheet passing area at one side from an initial
stage to a later stage of the sheet passing. In this case, the
preventing member 73 which holds the magnetic flux shield-
ing member 11 detects, by the position detecting sensor 89, an
edge of the position flag portion 735 corresponding to the
position in which the number of moved outside magnetic
cores 7a from the initial state of the job is not changed. As a
result, a reference position is detected and thereafter the
motor M is moved by a predetermined pulse number C3, so
that the sheet passing job enters the later stage.

That is, during the sheet passing job, in the case where the
preventing member is moved when the magnetic flux shield-
ing member (means) 11 is moved, the number of moved
magnetic cores is controlled so as not to be changed. As a
result, when the preventing member 73 which holds the mag-
netic flux shielding member 11 is moved during the sheet
passing, the reference position for the movement position is
always determined at the position flag portion 735. For this
reason, positional non-uniformity (variation) of the prevent-
ing member 73 moved at the initial stage and that due to
thermal expansion or the like during the sheet passing can be
cancelled (eliminated). That is, positional accuracy of the
magnetic flux shielding member 11 med during the sheet
passing is improved.

Further, the edge of the position flag portion 735 corre-
sponding to the position in which the number of moved out-
side magnetic cores 7a is not changed is detected and there-
fore during the movement, the non-sheet passing portion
temperature rise and improper fixing at the end portions due
to the movement of the outside magnetic cores 7a are not
induced.

Further, by providing the position detecting sensor 89 and
the position flag portion 735 of the preventing member 73,
there is no need to return the preventing member 73 to the
home position in order to improve the positional accuracy, so
that a lowering in productivity during the sheet passing is not
caused.
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Modified Embodiments

In the above, the divided outside magnetic cores 7a is
described on the premise that the longitudinal widths of the
outside magnetic cores 7a are equal to each other but the
present invention is not limited thereto. For example, differ-
ent from the central portion side, at the longitudinal end sides,
four outside magnetic cores 7a enclosed by a broken line in
FIG. 4 may be integrally movable with a total (connected)
width thereof.

Further, in the above, the magnetic flux shielding member
11 is described as being movable in the longitudinal direction
which is the rotational axis direction of the heating rotatable
member but the present invention is not limited thereto. For
example, the magnetic flux shielding member 11 is provided,
as the magnetic flux shielding means, on the surface of a
rotatable member having a cylindrical shape or a partly cylin-
drical shape (e.g., with a circumferential angle of 120
degrees), and a plurality of pairs of the magnetic flux shield-
ing members 11 may be provided depending on the widthwise
size of the recording material. Further, the rotatable member
on which the magnetic flux shielding members 11 are pro-
vided depending on the widthwise size of the recording mate-
rial is rotated by a predetermined angle corresponding to the
widthwise size, so that the magnetic flux shielding members
11 can be set at a proper longitudinal position.

As described above, according to the present invention, a
degree of partial overheating of the fixing member caused by
a phenomenon that a magnetic flux adjusting width by the
magnetic cores is not equal to the recording material width is
reduced.

While the invention has been described with reference to
the structures disclosed herein, it is not confined to the details
set forth and this application is intended to cover such modi-
fications or changes as may come within the purpose of the
improvements or the scope of the following claims.

This application claims priority from Japanese Patent
Application No. 281360/2010 filed Dec. 17, 2010, which is
hereby incorporated by reference.

What is claimed is:

1. An image heating apparatus comprising:

a rotatable heating member configured to heat a toner

image on a recording material;

an exciting coil configured to generate magnetic flux for
causing said rotatable heating member to generate heat
through electromagnetic induction heating;

a plurality of magnetic cores, provided outside said rotat-
able heating member and arranged in a longitudinal
direction of said rotatable heating member, configured
to guide the magnetic flux toward said rotatable heating
member;

a magnetic flux suppressing member configured to sup-
press the magnetic flux actable from said exciting coil to
a part of said rotatable heating member;

a moving mechanism configured to move, when the toner
image is heated on a predetermined recording material
having a width narrower than a maximum width of the
recording material usable in said image heating appara-
tus, said magnetic flux suppressing member depending
on the width of the predetermined recording material;
and

a retracting mechanism configured to retract, from said
exiting coil, at least one of the plurality of magnetic
cores,

wherein, when said magnetic flux suppressing member is
placed in a positional relationship by said moving
mechanism such that said magnetic flux suppressing
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member opposes a part of a non-contact region of the
rotatable heating member with the predetermined
recording material, said retracting mechanism retracts
some of the magnetic cores of the plurality of magnetic
cores, in a positional relationship such that the retracted
magnetic cores do not oppose said magnetic flux sup-
pressing member but oppose the non-contact region of
said heat rotatable member.

2. An image heating apparatus according to claim 1,
wherein, when said magnetic flux suppressing member is
placed in a positional relationship by said moving mechanism
such that said magnetic flux suppressing member opposes a
part of the non-contact region with the predetermined record-
ing material, said retracting mechanism retracts a magnetic
core of said plurality of magnetic cores, in a positional rela-
tionship such that a part of the magnetic core opposes said
magnetic flux suppressing member and the magnetic core
opposes the non-contact region of said heat rotatable member.

3. Animage heating apparatus according to claim 1, further
comprising magnetic cores provided outside said rotatable
heating member so as to be arranged in line with said plurality
of magnetic cores along the longitudinal direction of said
rotatable heating member.

4. An image heating apparatus according to claim 1,
wherein said exciting coil is provided between said rotatable
heating member and said plurality of magnetic cores, and
wherein said moving mechanism moves said magnetic flux
suppressing member between said exciting coil and said
rotatable heating member.

5. An image heating apparatus according to claim 4,
wherein said moving mechanism moves said magnetic flux
suppressing member in the longitudinal direction.

6. An image heating apparatus according to claim 1, further
comprising an interrelating mechanism configured to interre-
late an operation for moving said magnetic flux suppressing
member by said moving mechanism with an operation for
retracting the magnetic cores by said retracting mechanism.

7. An image heating apparatus according to claim 1,
wherein the longitudinal length of said magnetic flux sup-
pressing member is greater than the longitudinal length of
each magnetic core.

8. An image heating apparatus according to claim 1,
wherein when the toner image is heated on the recording
material having the maximum width, said magnetic flux sup-
pressing member is in a non-opposing positional relationship
with an inner diameter region of said exciting coil with
respect to the longitudinal direction.

9. An image heating apparatus according to claim 1,
wherein said exciting coil generates the magnetic flux by
application of a high-frequency current, and wherein said
magnetic flux suppressing member is a non-magnetic metal
having a thickness not less than a skin depth corresponding to
a frequency of the said magnetic flux suppressing member.

10. An image heating apparatus comprising:

a rotatable heating member configured to heat a toner
image on a recording material;

an exciting coil configured to generate magnetic flux for
causing said rotatable heating member to generate heat
through electromagnetic induction heating;

a plurality of magnetic cores, provided outside said rotat-
able heating member and arranged in a longitudinal
direction of said rotatable heating member, configured
to guide the magnetic flux toward said rotatable heating
member;

a magnetic flux suppressing member configured to sup-
press the magnetic flux actable from said exciting coil to
a part of said rotatable heating member;
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a moving mechanism configured to move, when the toner
image is heated on a predetermined recording material
having a width narrower than a maximum width of the
recording material usable in said image heating appara-
tus, said magnetic flux suppressing member depending
on the width of the predetermined recording material;
and

a retracting mechanism configured to retract, from said
exiting coil, at least one of the plurality of magnetic
cores when the toner image is heated on the predeter-
mined recording material,

wherein, when said magnetic flux suppressing member is
placed in a positional relationship by said moving
mechanism such that said magnetic flux suppressing
member opposes a part of a non-contact region of the
rotatable heating member with the predetermined
recording material, said retracting mechanism retracts
some of the magnetic cores of the plurality of magnetic
cores, in a non-opposing positional relationship with
both of the predetermined recording material and said
magnetic flux suppressing member.

11. An image heating apparatus according to claim 10,
wherein, when said magnetic flux suppressing member is
placed in a positional relationship by said moving mechanism
such that said magnetic flux suppressing member opposes a
part of the non-contact region with the predetermined record-
ing material, said retracting mechanism retracts a magnetic
core of said plurality of magnetic cores, in a positional rela-
tionship such that the magnetic core does not oppose the
predetermined recording material and a part of the magnetic
core opposes said magnetic flux suppressing member.

12. An image heating apparatus according to claim 10,
further comprising magnetic cores provided outside said
rotatable heating member so as to be arranged in line with said
plurality of magnetic cores along the longitudinal direction of
said rotatable heating member.

13. An image heating apparatus according to claim 10,
wherein said exciting coil is provided between said rotatable
heating member and said plurality of magnetic cores, and
wherein said moving mechanism moves said magnetic flux
suppressing member between said exciting coil and said
rotatable heating member.

14. An image heating apparatus according to claim 13,
wherein said moving mechanism moves said magnetic flux
suppressing member in the longitudinal direction.

15. An image heating apparatus according to claim 10,
further comprising an interrelating mechanism configured to
interrelate an operation for moving said magnetic flux sup-
pressing member by said moving mechanism with an opera-
tion for retracting the magnetic cores by said retracting
mechanism.

16. An image heating apparatus according to claim 10,
wherein the longitudinal length of said magnetic flux sup-
pressing member is greater than the longitudinal length of
each magnetic core.

17. An image heating apparatus according to claim 10,
wherein when the toner image is heated on the recording
material having the maximum width, said magnetic flux sup-
pressing member is in a non-opposing positional relationship
with an inner diameter region of said exciting coil with
respect to the longitudinal direction.

18. An image heating apparatus according to claim 10,
wherein said exciting coil generates the magnetic flux by
application of a high-frequency current, and wherein said
magnetic flux suppressing member is a non-magnetic metal
having a thickness not less than a skin depth corresponding to
a frequency of the said magnetic flux suppressing member.
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19. An image heating apparatus comprising:

a rotatable heating member configured to heat a toner
image on a recording material;

an exciting coil configured to generate magnetic flux for
causing said rotatable heating member to generate heat
through electromagnetic induction heating;

a plurality of magnetic cores, provided outside said rotat-
able heating member and arranged in a longitudinal
direction of said rotatable heating member, configured
to guide the magnetic flux toward said rotatable heating
member;

a magnetic flux suppressing member configured to sup-
press the magnetic flux actable from said exciting coil to
a part of said rotatable heating member;

a moving mechanism configured to move, when the toner
image is heated on a predetermined recording material
having a width narrower than a maximum width of the
recording material usable in said image heating appara-
tus, said magnetic flux suppressing member depending
on the width of the predetermined recording material;
and

a retracting mechanism configured to retract, from said
exiting coil, at least one of the plurality of magnetic
cores,

wherein, when said magnetic flux suppressing member is
placed in a positional relationship by said-moving
mechanism such that said magnetic flux suppressing
member opposes a part of a non-contact region of the
rotatable heating member with the predetermined
recording material, said retracting mechanism retracts
some of the magnetic cores of the plurality of magnetic
cores, in a positional relationship such that the retracted
magnetic cores are closer to longitudinal ends of said
rotatable heating member than said magnetic flux sup-
pressing member and oppose the non-contact region of
said heat rotatable member.

20. An image heating apparatus according to claim 19,
wherein, when said magnetic flux suppressing member is
placed in a positional relationship by said moving mechanism
such that said magnetic flux suppressing member opposes a
part of the non-contact region of the rotatable heating member
with the predetermined recording material, said retracting
mechanism retracts a magnetic core of said plurality of mag-
netic cores, in a positional relationship such that a part of the
magnetic core opposes said magnetic flux suppressing mem-
ber and the magnetic core opposes the non-contact region of
said heat rotatable member.

21. An image heating apparatus according to claim 19,
further comprising magnetic cores provided outside said
rotatable heating member so as to be arranged in line with said
plurality of magnetic cores along the longitudinal direction of
said rotatable heating member.

22. An image heating apparatus according to claim 19,
wherein said exciting coil is provided between said rotatable
heating member and said plurality of magnetic cores, and
wherein said moving mechanism moves said magnetic flux
suppressing member between said exciting coil and said
rotatable heating member.

23. An image heating apparatus according to claim 22,
wherein said moving mechanism moves said magnetic flux
suppressing member in the longitudinal direction.

24. An image heating apparatus according to claim 19,
further comprising an interrelating mechanism configured to
interrelate an operation for moving said magnetic flux sup-
pressing member by said moving mechanism with an opera-
tion for retracting the magnetic cores by said retracting
mechanism.
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25. An image heating apparatus according to claim 19,
wherein the longitudinal length of said magnetic flux sup-
pressing member is greater than the longitudinal length of
each magnetic core.

26. An image heating apparatus according to claim 19,
wherein when the toner image is heated on the recording
material having the maximum width, said magnetic flux sup-
pressing member is in a non-opposing positional relationship
with an inner diameter region of said exciting coil with
respect to the longitudinal direction.

27. An image heating apparatus according to claim 19,
wherein said exciting coil generates the magnetic flux by
application of a high-frequency current, and wherein said
magnetic flux suppressing member is a non-magnetic metal
having a thickness not less than a skin depth corresponding to
a frequency of the said magnetic flux suppressing member.
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